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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a plasma processing apparatus for 
preventing losses in high-frequency power and realizing high-density 
uniform 

plasma processing. 

SOLUTION: • The plasma processing apparatus includes a processing 
container 

which is grounded, a holding electrode for holding a wafer in the 
processing 

chamber, an opposite electrode located opposite to the holding 
electrode, and a 

high-frequency applying means for applying a high frequency to the 
holding 

electrode or the opposite electrode and generating plasma between the 
holding 
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electrode and the opposite electrode. The dimensions in the system 
are 

determined so that a parasitic capacitance C (pF) between the 
grounding part of 

the processing container and the conductive part, for which the high 
frequency 

is transmitted, is 1210× f -0 . 9 or lower, where f (MHz) is the 
high 

frequency applied. The processing apparatus has a DC power supply 
for holding 

the wafer electrostatically on the holding electrode, and there is a 
high-frequency trap. with a length of (2n+l)/4 of the wavelength of 
applied high 

frequency between the holding electrode and the DC power supply. 
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[0 04 5 3 t-h^y^2 0 3(4. fci: ifcf-fc? 5 -y 

rt«(c»a*ta^fcyxoai2 1 9*« 

StlXH*. *fc. <%%im2 1 9hi4ftfcLT. +s 
35#2 2 0jWB*3*VO*4. -7X^2 0 1 CfttMDa 

tmtfb&<7)x\ &®*.m2 1 gtt^xyNfcavMsaiK 

0 3<4. XJ«m£J:6lt0>imH^ftftffi*Jll 

[00463 t-Ki/y?2 0 3cy)JgffiWi|gff!4. >V7 
^y^2 0 7«Hrr««MiU*S#lTO6. 
h-hi'y^2 0 3c7)Jgffi(4, t-Yi/y? 203<F>& 

fMWSmfcLT^*. h-hi/>^2 0 3WitffiJ: l 9T 

mi. *%tmtxt3*). w&?>±n£X'hh. z<vt 

7$ y?cr>t-h=/y72Q3be>tmWtfi. W£b± 
-5. 

[00473 h-h^y^203i:A'7xy^ 

2 0 7b<Dmm^ wmm 1 7&^alt, gas* 

B5ihLTV^4. 2 1 714. *fe*KT»»tt*<» 



[0 04 8 3 m2^]KS»ffi<0#afcLT. RF®S2 0 
9{ci0. RFM2 04fcffliHRftt3«Btt£WflDL 
A7^>Xrtt^-r&S^«SC ( P F) 
40 *1210xf-o. 9jaiTt:lfSi6R|f*ftSrSnT 

x-thfrhx-bz. 

[00493 ^ cnwmzm 3 z&m ixmwtz . 03 

(a) {4, 02<7>r5Xv3!tta^BWRFm@2O4K 

wjnLfcata*oH«aftf (mhz> t» i^u^r? 
xv«o^* < P f ) b rtm&mt7fitr5y?t>&. 
znfyyfrt*. mtt&isfmofmmtmf&izi, 
tzt^x, m.-t&ryx-7^mi^.mzm-t^z 

50 btfhfrh. Z<n?yyfrt>m*1xhm®Lb?yX-? 
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(7 

1 1 

C( P F)=1209. 9xf-o. 9016 X'&l. 

[0050] HRc m&mm.<7>m®i&±.\fh 

[ 0 0 5 1 ] b Z bm&tei. 03 fcStf- J: o lz. & 

±-t& 7yx-?<v®M.&mmMizm?t& .tzbt 10 

) *<H 3 cD^IIC T'^t «k 5 £ 1 0 p F W&z b -f 
mmm20 0MHztX'±lf tb-tt. t&b. ?& 

&i-z>Tyx-?®M.b. &£®mbt>mm.b%r) . & 

HWK EPS P L j£#7'-7 X~?Bim9UD bZbX-m 

TL£5. 20 
[0 0 5 2] 03 (b) li, fii3fc01 3. 56MHzf 

nm$m.z±if x ^->tzb% <r)nrF®&<rmtt&*ty 
yyxhh. j&«Lm, u 2 ) 

Kitw-r & i: n^mmmmws i . mm l 2 

0«-?^ScotiSD$:^-r. 03 (a) X'$tbKXol,z, 
ryX-?®m±f - 0 . 9 KjtfflLT«iM-i»<>rC\ $ 

mm&cDi. im^itmtxtmai-6. 30 

[0053] U:#-?T. gfST't f 1 • 1 CitM-r* 
t^4§*C*{12 10Xf-o. 9016 (pF)Ja 

[0054] WfcSJUi. ffijaifcft^3*.ftt!lll3*l& 
*7h7'fy (RF«i2 0 9*»4)RFttifcMilW 
*&J:tmF«ffiBtt> fc N ft^iSm^-^Oiatc 

WTlis ( i ) t-hi/>7 2 03(50^9*^21 9 

^2 0 3OiW*J:')ifiv^8W(ii0J&«) £Ev*S, 
Vn)tiiffl7i<Mblim.ltl*§.m2 2 OJt-hyy 
^20 3^CiS(tl., (iii)Wr6J««2 0 5<0aB*»^ 
•>oy\2 0 1*3«OT*Ttf>n3ia, RF«ffi2 0 5« 
gP*^^'>>''>'i? , -2 0 7^T-fOiaaib N h-h^y^2 
0 3 i: A«> 2 0 7 e>jg|ftjfift>4 R FVfi 2 0 4 

[0055] Mfamzii, ft fc fifl3 0 0 mm<7) 
^x;N£X?X^flUI^S«£££G&ta„ ftfflifi2 50 



#^2002-16045 
1 2 

0 5fc«>xy\2 0 l^ffltO®C0fBBIaJ-[gt2 0mm 
b&<. £*>*^ RF«fi2 0 4«aSfc^^>^2 
0 7 k^Boraibtt, 

9 203b>^ i Jy72oib<nvmh\z. n$m&2 

0 5t^XA2 0 1^ffltcoracT)BESia^2^ 
h*>m 0mm(C»©t6. RF««2 0 4*»4> 
t-h^y^2 0 3JSiB4WI©icti, bx £r (e 
r tet-bvy?2 0 3<7>itI8W £t&JTfl>, 
[00 56] t-hS/y:?2 0 3#E3retf^il-a^ 
*£tt, **>JfcRW«i»6?&9. &ffl*??t2 1 9* 
*3.m2 2 0tiWfSLZtlX\t^b-rhb. SEHc(± 
bxe r J: 9#724 0mmi:ft£>. t-hvy^203 

< £ < k s , a i )ft®m 2 1 9 izmw&commmz 

■46^<fiv^O*fflv^*, (iii)JJB(i)k(ii)«rffl* 

£ftb ltzb*cotm&Z&mt2>ZbtfXZZ>. (ii) 
iz-o^Xii. imblX. fttitfWW«2. 5«0 

[0057]-*, RFSffi204t, t-his>72 
0 3^JSfflSr^M»#-f?»A^>''y^2 0 7 i:*>|8l<3iff 
&»*C«, eS/c (e«±h-hx>-^2 0 3cOlSm 
S{it-h^y?2 0 3Jgffli:>'N'7^>^2 0 7i: 

b , ^4^»***i.T L * a . L* l L. c s m 

mz±% <t&b mm { E±fc-ti. zzx\ mcoz 
o iz. $i%\m2 1 9 b *&m2 20b &mx t» t- 

hi-y^ 2 0 3<»««KIWL!5rV«Sfcc<Ofi*Kje 
L, t- h ^>^^«tt IXcommmZTlfZ bbi> 
IZ^ t-Vi'y?20 3cr>imbJ\*7i;v72Ql b<T> 

[0 0 58] t-h^y^2 0 3<?)Jgffit, -eix$:^M 

m-t : j>?2 o 7 b<mmmsm^ 

b, l&LtzXolZ, &m (tWifr?) kJKett* (h 
-Yisy?) b<?>mm#. M£b*Mcr>mtz&<% 
0. t-hyy^2 0 3*^Jix^-f<^l.„ L^L*^ 

wctt. t-his>? 203jmb'^=Jyybcr>tm 

fflfcf»«W2 17$r#ALTV^O-C\ h-Hv->-^2 
[0059] Ceo! 3 «r«|j«t: J: 9 . «J§jSA'V-<7)* 

zm-hzbimmz+cz. 
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1 3 

[ 0 0 6 0 ] 04 fi, 0 2 iZTttJ-yX^Vmg&vyg. 

Wl. fctllf. RFmit4 0 9{±, X7X7&4JH 
t60MHz~l OOMHzOiSjgiSSrETCfraL. RFf 
M4 1 Ott. 4*yx*/WMW5HJfc. lMHzgg 

-^fras-r & ^ t mmztci. 

[00 6 1] 04t^fW-fc^Tt, h-hi^y^4 
0 3 fc#fftS*ifcftaHl4 1 9 £?xyN4 0 1 tjgV^ffi 
KfcRJt, +£&#4 2 0 * T* 4rtftt£< t 0 . *>o 
"^a, b, c. e, f fcftjtfcifcg-f*. *Jt, b- 
h 4 0 seffifc'v^i/y^ 0 7 tcOgWBcDffi 

0$g««4 17£j?ALTU&. 
[ 0 0 6 2 ] <T <7) «fc 3 fcHtttC J: 0 . -f *>X;M^- 

[0063] Srfc. 02fcJ:r/04tc?jrtr7Xv*!UI 
HHfcfcWC. RFti204, 4 04Kfa-^3 

-f;u2 1 3, 4i 3 i mmmizvk 

( 2 n + 1 ) /4 . ifcli. ^Sl*lgP0^4§*^ 

5. 

[0 0 64] <»3S3HB»>H5tt, *^0^3H 
M9ESBt:{iR6 ^XAft^Wi 5 0 0 b . ^ixS-WM-fl. 
7*7 a— try 5 0 20fl§j££Srf . .±»LfcJ: a 

jaagatfc^r^^ao-at^o-cv^, ism* 
mmmb r -y t 

«BK#AS. *3SQBKIIk0«>x/\flS»«fi5 
0 0*2. 77X7^C, 7*y^-tfy|:*ffl«W 

fiM»i, HI. 2. 4fc*t7-9XvJpaatfc:Jf3g(c 

[0065] JlttWWi. *JXJ\ffflt&5 0 0»i> W 
$^3mmc7)iSjgjg6PSlI««i5 04t, f<0->IAffij| 

sfc(iM^iii(ciiwi»ite»«5 o 6 1 mm 
5 0 6 (i^jg*Eusumffi 504 t^as»«snT ^i . 

SJBiMHlllM5O4»?xy\0M^fc«: s SONIM] 
cOlgifg* 5 0 3 tfifctt £>;ftT V ^ . ^OfgJtttkt. H 
1.2. 4^-t75XvMagatcfcV^. t-h^ 

y?i 03. 203. 403 bm-nmtK'&i. im 



(8) #112002- 1 6045 

1 4 

«5 0 6UU lfi»*5 0 4i:Ht*ltC*o'Ct>, #S& 

[0066] *mw&sismi&5 o oosmw 

SUlIS 5 0 4 <9J¥£ ft . fi^co^xv Nf&fimffifl&JSSff 
ffi 5 0 0 £ KI LT . 2 ULLtf>*ffi?L 5 0 5 jWBjSS 
02fimXZtVZ^l. 7>y>-^-t°y5 0 2{J. H5 
10 «(£iO±TWilS*ii. t«r*>t>. fia«W5 0 0± 

UrtfoT. JKAftmm^Cli. Xyi^-ey50 2 

<mmii. wtcfi 505 nartttiiK 5 0 6 twnti 
it^s. -rco^*. miimixmtri. 

[00 6 7] 06 (a) t^-fiofc. •>XA6 0lSr 
01. 2. 4(c:^-rr7Xv3!PISrfflv^«iai-i»^ 
fc, 7=r- ?6 0 6±K'*XA6 0 1££«IT. «ft 
20 «Si 5 0 0 ±<50Bf^fi[S* XlftAtl . ZCDbZ. 0 
6(b) iZvk-tXdlZ, 7-yi^-v-f>-5 0 2^MJi7L 
5 0 5*^5111} tt. "7X^60 lSrgJtBXI.. X-y>- 
A—h->-5 0 2*^xyN6 0 1 tg»tKofc*fetf. 7 
t-^ 6 0 6li. ^*?Kwiiti}1-S . 

[0068] *Of&. 06(c) fcS^J: 3 7>y 
■r - 1 y 5 0 2 {iT*(cf*ji LT . ^xy\ 6 0 1 
«*5 0 0J:ttR»3*l*. 05fci^6H{4^$^V^ 
^xyN60 1(i^t^.«fDC7^-htJ:oTffiB 

30 3t«iB-?, ^jRWjDms 5 0 4 tsssmstfemzti. 
77XvmmmtkZtil. z<r>b%. r-y^-v-ty 

5 0 2\mfflk5Q6\,zn\li\th&mzhl<r>X\ 7-y 

x+-t:y 502 b -mmsvmM 504b <mtzmM. 

[ 0 0 6 9 ] m 3 HifeJBffll-eii. ^SMP«S 5 0 4 
<7)JJS£3mmt;:<K$L-C. 7-y i/^-MV 5 0 2<7)± 
TIBIS^ho-^$:6mm(cff$xl»C:t* i -C'#^. ? 

ia«WJD«Si 5 0 4 *>^> 3 m mmSMTZ b tfX't h . 
40 IfeSi LT . d A^BBWK** < * 0 . 3f££ft£<£« 
■J-*Cfc**T#4. 7-y^-r-b-y5 0 2cO±Tigl!l^ 
hD-^(i8mmOTT-$)l.<7)* { »il L\v?)X\ tzbl 
{f. ±TXho-?^8mm(Ci5^-r^i:. 

[0070] *HSt^ffiT'(i«jg«EniD«fiS 5 0 4 C7)W 
S^3mmt L^* 5 . 7xy\^f$iJ$ffl<7)fef8tfs 5 0 3 

^/f § fc . wmm'wmM. ( ^»^±tx h d- 
9) bi^m-ib. Tsmm(fimm®5 0 4comzit. 

50 Jff4L<tt6mmJaTT**. 
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1 5 

[0071] zco£?%mmz£r>. 7visv-e>5 

ft. 

o . KaraucsiNf * i t &< . mmw- 
nwkzwmizmitth z t ft . 
i o o 7 2 ] mmmmm 
mt mmt <r)®m±m£m>uzi-& x 3 1, 

C£ft. 

[00 73] t-bi/y^SffiS-yN^x'y^J: 
it$*U &£%7yX-?9mti^miz%:Z,. 

[0074] ttz. %mmwmt?-vi'*-v>)i 
nmmmum usitcko, ^mmmmm 1 7 

JWWcffiSW-ft £ fc *«T«t:&ft . 

[HI ] *^^mi*»«K* l *>ftT5XVJ!lfIg 
gOffiB&fM0T;fcft. 

[02 ] *^i2^MICi*ST7X7)l!llg 

[H3] BnrtftSffla^fflaaftfc, Mrrftr^xv 



(9) #H2 0 0 2-1 6 04 5 

1 6 

[ 0 4 ] 11 2 izijk-tr y xvwms.<n%Mm*m?m 
•eft ft. 

[05] *jrao»3j|JBBWcffift'>xy\«l9l«k 
£Ofi[lRlffiS:*-t0T*ftft . 

[07] m&>7yxvws8m.*mm:hh. 

[08] fig^^xAffi^iflitT'yy^-tyfccofii 

10 BMf«2:^t0T'J)ft . 

1 0 0, 200, 400 ryX^WmM. 

101.201.401.601 *7xy\ 

102. 4 02 DC7V- b 

1 03.203.403 t-h^y? (ttltflO 

104.204. 404.504 RF (ffijg&Eft&O) 

10 5. 205. 405 *f|6l«fiS 
107. 207. 407 
20 1 09. 209.409.410 RF«jK 

111.211.411 vcmm 

1 1 5 Hffl&Yjv? 
217. 4 17 fMfft 
50 2 77-/+-fy 

505 mmn 

506 *6®fg 
606 7*-7 



[01] 



[04] 



T 



-102DC7U-K 
104RF1W 




405 



-404 RFW 



^407 



413 



411 oc^ 




7/7- 409 RF1 jfj- 41 0 RF2 



6/23/2007, EAST Version: 2.1.0.14 



(10) 



ftii2002-l 60 



[02] 



T 
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(11) 



#112 0 0 2-1 6045 





7D> y<- : Jcr>ffi% 



<72)*»t «A 



F^-A(##) 4K030 FA03 GA02 JA18 KA14 KA20 

KA26 KA30 KA45 
4K057 DA19 DD03 DD08 DM03 DM06 

DM18 DM28 DM33 DM35 DM39 

DM40 DN01 
5F004 AA16 BA09 BB22 CA05 
5F045 AA08 DQ10 EB02 EH14 EH20 

EM05 EM06 
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